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SUMMARY

The objective of the work uescribed in this report
was to obtein more raliable quantitative informetion than
hes been previously eveilable on (1) the attenuation coeffi-
cient of.clouds for wvisible end near-visible radieticn, in-
cluding a determination of the maximum value likely to be
encountered; (2) the correlation between visual range and the
ettanuation coefficient. This informetion was desirad spe-
cifically in connaction with the NDRC program for developing
equipments intended to send and receive such rediztion through
clouds.

The construction and operation of a Cloud Attenu-
etion Meter developed. for this purpose ere dascribed, and
date obteinad during epproximately nine months of operation
on the summit of Mount Weshington, New Hampshire, are pre-
sented. Theec deta ere restricted to conditions of ecloud or
fog of high opticel density, for which the visual ranges
waro between 50 and 300 feet. Ko observetions were made on
light, fog and haze, with which greetar visual ranges would
ba essociuted, since data already evaileble for such atmos-
pheric conditions ere reasonably setisfectory, and, moreover,
they wera not involvad in the particular epplications under
consideration.

Values found for the attenuation coefficient, k,

according to the Lambert-bBouguet lew, I = Io e~KX, were
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between 1.4 and 3.9 per hundred feet. The validity of this
law under the conditions pravailing throughout the exper-

iments was not investigated. A clear-cut, definite correla-

tion, as suggested by Koschmleder's equation, between X values

and visual ranga cannot be formulatad from the data. For a
given visual range, especlially at the higher valuas, there
is a considerable spread in tha measured values of X. In
general, the results for visual ranges between 100 and 150
feet inaicate a contrast value intermediate betwesen the
values praviously raported by Hulbert and by Houghton on
the basis of Koschmieder'!s law, and for visual ranges be-
twaen 50 and 100 fecet a contrast value even smaller than
that established by Hulbert and othars for visual ranges of
103 to 103 feet, approximately.

Certain difficultias which are inevitably encoun-
tered in such measurements, and possible sources of error
in these results are briefly discussed.
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I1. INTRODUCTION

The etudies here reported were initieted under
Project Control Number AC-56, “Infrared Device for Determin-
ing the Position of a Glider With Respect to a Towplane™, in
connection with the development of devices intemded to send
and receive u beem of visible or near-visible reaistion
through clouds. GQuantitativo information concerning the
ettenuation to be expected under e wide variety of conditions
wes required. The condition of = clou. with reference to
the transmission of rad‘ation 1s described by the ettenuation
coefficient, Kk, in the expression

1= Io e-kx ’ (1)

where Io and ] ere the intensities of a purellel beam of
radiation before and after treversing the ﬁistanca X+ The
velue of k is an index of the optical denoity of a cloud.
Follbwing Langumuir and Westendorpl, we shall elsoc use the
"moan free light path®,

/\o = 1/k ’ {2)

the distance in which the intensity fells to the fraction
1/e of its initiel value. It will be convenient to express

Ao in foet, but x in hundreds of feet, and kK correspondingly

]

. Lengmuir and W. ré Westendorp, Physics 1, 273-317

1
(1931).
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e
per hundred feet. For these units, of course, the factor
100 must be introduced intc Eq.  (2).

The observation wmhich is moet readily made related
to optical censity is the vieunl renge, or "visibility",
i.e., the uistance at which a large dark object can be seen
on the ekyline. Of couree, the visual range is determined
by the effects of tha scuttering medium on visible light,
but it ie well known that for clean clouds and fogs, as
distinct from fine-particle hazes and smokes, the attenuation
is substantially non-selective in the neighborhooc cf the
visidble spectrum. Visual range observations can, therefore,
be useu to characteriza clouds and fogs from the near ultra-
viclet through the near infrared, regardlese of the wave-
length band under consideration it i1s necessary to have a
correlation between the visual range and the attenuation
coefficient, or eomething equivalent to it.

Micdleton? aiscusses at length the theoretical and
experimental aspects of the relationship between visual range

and attenuation coefficient. He gives the equation due to
Koschpieder, -

Xm = k lﬂ‘° é = lo 10‘0 é (3)

where xg is the visual range, and £ the contrast between the

dark object and its surround when it can just be distinguished

2 W, E. K, Middleton, "Visibility in Metecrology," 29
Fd., University of Toronto Prees (194l).
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by the eys. The classical value of € is 0.02, and experi-
mental determinations by Hulburt3 have confirmeu the appli-~
cability of Fq. (3) with this value at visual ranges between
approximately 104 and 105 feet, with one observation at
about 1200 feet in fair agreement. However, Houghtoné has
reported that observations taken in clowds on Mount V.ashing-
ton at visual runges between 90 and 200 feet called for an
€ of 0.065, with values of A, ranging down to 35 feet

(k up to 2.9 per 100 feet).

Since interest for the NDRC applications centered
on optical densities eyual io, and possibly greater than,
those measured by Houghton, and since there appcared to be
ne theoretical grounda for expecting z different value of €
to be applicable under these conditions, it was considered
necessary to conduct further investigationa,

In studying the rcsults of correlateu observations

of optical density and viaual range, it is more convenient

to deal with the ratio xp/yqo, rather than with the value of
¢ implied through Eq. (3). It is helpful to fix in mind the

values of Xp/A, corresgonding to the valuea of € given above

which are as follows:

€ 0,02 0.065

Xo/ag 3.9 2.7

3 E. 0. Hulburt, Journ. Opt. Soc. Am. 3], 467-476 (1941).
4 H. G. Houghton, J. Aer. Sci. 2, 103-107 {1942),.
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Thus, one object of the work was to study the ratlo xm/ Mo,
and to sce whether the unexpectadly small value found by
Houghton would be continucu undor conditions comparable to
his. If a relisble correlation between Xp and Ao could be
e¢stablished, simple observationa of Qiaual renge could be

ueed to predict beam attenuaticna.

III. RPrSULTS OBTAINED WITH TEMPORARY SFIUP

1n connection with other tests being conducted on
Yount Washington in July, 1943, 8 short series of simultan-
aous obscrvations of visual range and optical density was
cbtajned. The eguipment was essentially the cloud attenun-
ticn meter to be described in Part IV of this report,
but was an earlier model. It was used in the location shown
on the map, Fig. 1. The visual range observations vere sc-
cured by sighting on the southwest roof peck of the Mount
Weshington Club from points along the railroau track extending
generally southwest from the Mount %ashington Clukt.

The results obtaineé are shown in Taoble I, which
yields 2.65 for the average vulue of Xm/A s in good ugree-
ment with Houghton's determination. It may also be remarkéd
that the spreuad in velues for these observations is comparatle
with that shown by Houghton'!s which he kindly allowed the
writer to see although they have not been published in uetail.

A point of major interest was the maximum optical
density to be expectcd in cloucs. The highest value occurring
in Table I is 2.9 per 100 feet for k, or 35 feet for Ao, and

BSECRET
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this 13 in lino with the results obtained by Houghton.
Moreover, Lungmuir and hestendorpl give 30 feet o8 their
estimete of the shortest mean free path tp be expected, which
corresponds to 3.3 per 100 feet for k. However, none of
these results sets a suffieiently eonelusive upper limit

for K.

In order to obtain mueh more extensive datws on the
opticel densities ocecurring in elouds, and elso to sceure
further informetion on the relationship between optical
density and visual range, arrangements were made to install
e Cloud Attenustion Meter in the Mount Wweshington Observatory.

IV. THE CLOUD ATTENUATION METER AS
INSTALLED IN MOUNT WASHINGTON OBSERVATORY

A, Principles of Operation

As shown in Fig. 2, the Cloud Attenustion Meter
consists of e bource-Detectcr Unit, a Refleetor Unit, and e
Control-Meter Cabinet. In the Bource Detector Unit is a
sealed beam flashing signel lamp which sends, along the
external path, an unmoduleted beam of radiaticn to the
Reflector Unit, loeeted about 60 ft. eway. The Reflector
Unit 13 e group of three retrodirective reflectors mounted
at the ecorners of an equileterel triangle as shown in Fig. 6.

A motor uriven modulating shutter is mounted on an exis

pessing through the center of this trianglc, its threce

bledes suceessively covering and exposing the three reflectors
simultanecusly. A second shutter with three blaues, mounted

on the same exis, may be thrown into elther the "open" or
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the "closed" position by means of electrical controls
.opereted at the Source. The retrouirective reflectors send
much of the rediation, now moduleted, back to the close
neighborhocod of the source. A perabolic mirrer (nith euxil-
iery plane mirror), focusvs this reliiation c¢n a uiffuaing
gless, behind which is e thelofide photoconauctive cell.
The oeutput is mcasurec by a meter reading decibels below e
reference level determined by an arbitrery verieble sen-
sitivity setting (not celibreted). Wwhen the shutter control
switch ie shifted from WEXT." to "IHT.", the externel peth
is effectively closed, and the internal peth opened. The
intermal peth consists of degments of e Luclte rou speced to
permit interruption of the path by a shutter and e moduletor,
but which otherwise "conducts" redietion directly from the
lamp filament to the diffusing glass, proviuing e reference
signal to which ell rendings ere referred in terme of decibel
differences. This feeture is considered especielly impor-
tant, for the internel and external rewculngs are effecte;d
identicelly by changes in lamp charecterietics, lemp voltage,
photo cell respensivity ("sensitivity"), unmodulated masking
flux received either from daylight or by beck-reflection from
the beam, and amplifier gein. The necessity for an absolute
celibration of the amplifier is thus elimineted. With e
thelofide cell es a detector this eutomatic correctlon for

the cffect of mesking flux on responsivity is essentinal.

When masking conditions erc changing very repidly, there mey

SECRET
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still be some difficulty in obtuining internal anc externnl
readings at nearly 2nough the samc time, and it 18 advan-
tageous to use a thulofiue cell which has been sclecteu for
minimum depentence ol responsivity on Lasking flux.

In the ™iolse" positloen the shutter control switch
closes both shutters, aad glves a check reacing with no signal.
Another type of noisc reading 1s cbtalnod with the shutter
centrol switch en "SXT. " wnd the lawp off; this will rovaal
whether o spurious signal 18 being registered wue to cuylight
returnad by the reflectors.

In using the Clouu attecauution Meter, 1t is neccessary
to obtain "cleur" resulngs in the abscenec of an approciable
attenuation In crder to ostablish a referrnce lavel for the

apparatus, trem which the attonuation existing whon "legh

readings ar: obtulhoeu may be couiputed. Sinez the elear

references cconditien way be sepurated by heurs frou the conei-
tion of fog cr cloud for which the attenuwation measurement
is desired, the necoessity for previcing the internal refer-
enece signul 1s appurent. For cenvenleneo, the appuratus is
so aucJusted that the internal reading lies betwe:mn the clear
rescding and the usual fog resuings.
B. Reducticn cf Observaticns

The loss of flux ceuscu by the fog 1s glven in

terns of the meter reudings by

dbp = (ubg ~ aby) + (uby® - db.°), (4)
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vhere abc = external fog reuading, obgp® cxternal clear reading

dby = internal fog roauing, obg© = internul clesr reading

Let 1, snu 1 be the aweunts of flux roceived
back ut the So:;Ee-Detectur Unit through cloar eir wnw through
feg, respectively. Than

1/1g = e = o Y5, ’ (5)
wherz ¥y is the uistance betweon thz units occupied bty fog,

ani is travorseu tuice. Since dby is the decibel nmeasare cf

this ratinr (I and I, being treated as voltages in the

electrical circuit),

Gbg = -40 (legyg )} 3/p, - 17:4 /3, ©)

= 17.4 y/ab; (7)

For the particulcor installition on Meount hashing-
ton, y = 58.3 feet, and to¢ gacow approxiustien, 17.4 y = 1000,
Finally, then,

A 1000/ dby (8)
C. Cecnstructicn wnd Instull.ticn

Tne three units sre plicturs.: tcgether in Fig. 3,
and interior views are shown in Figs. 4,5 :nd 6. Figs. 7 and
8 shew 21l the cireuits invoived. The SBource-Det2cter Uit
was instelleu in the basenc.t of the heunt waskingten Obsor-
vatory, facing the Reflector Unit in the aear cnoe of Yunkeco
Iiruse, Euceh unit wus plucoe in a specially-constructsd
windew bex vhich replaced s windov sash snd prcjectew inte
the builcing. Fach winiew box was provicedn with internal

SECRET
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doors, anu with external doors which were cpened during
operaticn. Thus, there was no glass or other window material
between the windows cf the units themselves, unu they
were shielded frem »recipitaticn as well as possible, The
Control-Meter Cubinet was installed in the instrument room
of the Obsocrvatery.

Visual ranges were determined on a .number of sky-
lino points at Mnown distances frou an observer's staticn
in front of the Observatory. During most cf the investi-
gation, cne cperator took readings of the Cloud Attenuation
Meter antd Trecorded also the visual runges noted by the cther
observer. Hather late in the investigation, the Observatory
staff couplea a Grneral Electric Recoruin; letir to the deci-
bel meter, and thus obtainea continuoua_roccrdinsa of the
extornal reading. This permitted, the selection of periocas
of relatively ccastunt attenuation auring the time interval
required for a ccuplete set of obsorvations.

V. RESULTS *

All observations were taken by the staff of the
Mownt Vashington Observatory, and geperded im an NDRC uata
book, Carbon copies of these reccrds werc malled periodically

to the writer. The results in this report have been cbtained
from thes» carbon ccples, and from the General Electric
Recorder strips transmittod in the sume manner., Because of
the urgency of otﬁer work 1t was not possible to study tho

data as they were furnished, or to correspond.with the

SECRET
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Observatory staff regerding the conduct of the werk.

The generul nature cf the cbservaticns and results
is represented in Table 11, which contains sauple cbscrvaT
tions chosen tn cover substantially the entire ragion cf
visual ranges represcnted. The results sre cxpressed in
terms of both k and A,, 4nu it 13 to b2 noted that optical
denaities c¢cconsiderably greater than these ¢-ntemplated
during the proliminury teosts described in Esction I11 of
this report were found. With recgard to the vulues shown for
the ratio xm/Z. » however, no definitz conclusiens should
be drawn from Table 11, sincc these sauple duta have been
moreg or less arﬁitrarily selzetod frem the ccaplote results
which will now be discussed.

All the reoadings of optical uensity and cobsarved
vispal rango are prescnted in Table 111, axcept thut in the
lator part of the study, reauings at visual ranges greater
than 125 fcet vwerc ignorud. The spreoad in obscrved values
was 8¢ great as to makc th2 luber of correlution net werth
whila for such data. The correlaticn has becn examined by
obtaining for each cbservation the inilicateu valuc of the

ratio 3m/a, » As has alrecauy been remarked, this ratic has

been reported as approximately 3.9 for relutively swall optical
-

densities and 2.7 for the Jensities found in eclowds., It 1s
at once apparont from Table 111 that the value cf this ratio
varics rather wiuely, mnd an attenpt hes been made tr study

this variation by plotting the rutio against visual range
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in Fig. 9. Alaoc shown in Fig. 9 are the carlier data of
Table I, the outlying points being ccnnected into an irregu-
lar pelygen te facilitite exsuination.

DnamMnﬁthGmqumuucMwmmg
Meter strips are prcsenteu in Table IV, anc ure represented
in Fig. 9 by X's. On account cf the large apreaa which had
been found in the uanuaslly rec.rded c<ata, anda which séems
to be attributable in a considoruble degree to unsteadiness
in fog conuitions, uttention was restricted to those porticns
of the recoru which indicuteu steuuwy conuiticens. It is
therefore believed that the X's should be given appreciably
more weight thun the dcts.

The originul data include informeti-n cn zetecorc-
logical conuitlens. Alnost invariubly, the winu velccity
was 30-60 miles per hour while observations wcre being taken.

Information on teuwperature, precipltatizn, ana particle size

is cncloseu in the original reccrds, but can not here be

givon in aetail.
Vi. DISCUSSION

A, Inuications from the Data.

From the uata plot, Fig, 9, it is apparent that
the values cbtaineu for the ratio, xm/lg. s hardly give a
clecar-cut gicture. The pattern shuws the fellowing char-
actcristics:

1. The experiuental valucs cf the ratic for a given

visual range scatter ccnsiderably--sericusly
at tho greuter visual ranges. This is generally
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t¢ be oxpecteu, Since the path of measurement
externied scmewhat less than 60 feect, anu all
but the shortest visual ranies hac tu be ob-
served over a path distinetly ulffercnt fron
that for which the instruaental uttenuaticn
measureucnt was mnade. The swaller values
would, therefore, have the grauter reclianbility..

The ratic shews an agparent trend tewurd larger
valucs at the greater visuul ranges. This is
gonerally in accord with the inaications cof
earlier work, but occurs at sualler visual
ranges, and is of much greuter degree, than
expected.

The values of the ratlo are, c¢n the whele, cen-
siuorably higher than those repertced in Section
II for the temporary setup (which ugreec with
Houghton'!s results), althcugh all threc scts

of datu scen to have been cobtalned under
similar cocnuitions,

%hereas it had been intended that the results
shculu anable & cholce to be uace between the
valuos 0.02 and 0.065 for g, the inuicaticns

arc for an intermediate veluc for visual ranges
between 50 and 100 feot, anu for a value less
than 0.02 for visuul ranges betwecn 100 and

150 feet. The lutter inuicaticn, in particular,
seens hardly plausible.

B. Scurces of Error.

The deteruination cf cerrespending values of visual
range ony mean free light path hgi er attenuaticn ceoefficlant
c

kK, 13 unavoldably beset with aif

ultics which lead tc errors.

We consider the following sources of error:

1.

Differences betwaen path cf instrusental
weasurcuent ana line of visual rungo sbserva-
tion, beth with regard to len;th uné leeuticn.
¥hen the clouu 1s non-uniferu, wnc particularly
when therc 1s considorable wind (as there alwost
invariubly is on Mcunt Vashington), this 1s a
possible scurce of soricus error, the nors so
for the greuter discrepancles in length. The
steaulness or unsteadiness =f the rezulngs gives
an index of this effect. Shicluing by buildings
and censistent verticol vardution in clcud
aensity wmould intreaduce systematic errors.
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2. In the Cloua Attcnuaticn deter itsclf, non-
linearity in respense of tho thalofice phete-
cell could introduceo e systeumatic errcr.
Actually, thalofide cells are known to give
necn-linear responsc, but this difficulty was
feced in thc seloction of the ¢ell und the
acjustuent of the equirnient, exrerizentcl
checks being muue with satisfactoery results,
However, 1t 1s possible that the cell chorac-
teristics chunged with time, cr with changes
in anblent ccrnuitions,.

Conuenseticn on eithor or both ef the winuows
ccvering the Source-Dotectur Unit anu the Re=
floctor Unit would lead to errcnecusly lew
velues of A,, and thus to erronecusly high
values of the ratic plottew in Fig. 9.

It 18 porhaps possible thet scwme chonge cccurred

in the 4b callbraticn of the cutgut meter

circuit upon which wmeasurewcnts <f the db

aifferonccs between the internzl rcference level

anc the externel recauwings, for oither clear or

cloudy coniditions, depend,

VII. CONCLUSIONS
In view of the apparent discrepancics between the

rerlior and the luter data, it uces nc¢t seenl possible to draw
any cefinito conclusion with regard tc elther the opticol
densities of elruds found ut the swacdt of keunt washington,

or the correlation between such cloud densitles anc the observed

visual runges. However, the date terd to support the existence

of a trend in this correlatien, in the directicn tc reguire
at the greotest densities a higher contrast between tost
object and surrounuings than the clessical value of 0,02,

In order tc sccure really satisfsctory siuultaneous
duta on opticel density und visual range, the poth of mecsure-

uent and the line of range cbservation shculd be identicel.
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This requirement is, of course, difficult if not impossible
to meet exactly, but in future experinental work every effort

should be made to approxiasate it as clcsely as possible.

TABLE 1
Results Obtained with Tewporary Setup

Deterninations made 4:21 to 6:03 P.M. July 29, 1943, with
Cloud Attenuation Meter as arranged for other tests.
Observers were I. W. Hildebranut anc G. A. Van Lear, Jr,
First 15 observations, 4:21-4:42 P.M., visual rangc observa-
ticns by O. A. Van Lear, Jr, Last 7 obsorvaticns, 5:52-6:03
P.M,, visual range observaticns by T. W. Hildebrandt.

Mean Free Cbservad
k . Light Path, Visual Range, Ratio
per iOO 4 N Feot Xy, Feet

180
180
190
160
250

250
140
120
120
140

120
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TABLE III

Observaticons and Results, Observatory Installaticon
Data from Bock

Roman nutterals heaulng cclumns corresg.ond to nunters of ccle |
umns in criginal uata took. Cleur readings 1ln jparentheses
are those used for reducticn of data.

OLsarved
Clear Fog dbF= Visual Ringe, xp/)
Date dbjO-dbe® abg-db; VII+VIII Xy, Feet o
281 vinx IX X1

11/8/43 (8.5) 24.0 3
27.4 g

24.5
14.0 22.5 270
12.0 20.% 280
14.0 22.5 210
11/9/43 (8.5) 11.5 320
18.5 300
20.7 270
24.5 250
19.6 230
28.5 148

33.5 140
41.5 100

11/12/43 infirity

11/13/43 X 40.0 115
40.5 115
42.2 . 85
38.5 80
3445 122
33.7 122
33.3 115
35.0 120
33.7 135
34.1 25
30.0 145

11/14/43 %2-2 iﬁg
25.0 160
27.3 140
27.0 145
24.9 148
27.7 148

2.5 130
5.9 127
3.0

145
(8.5)
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dgigfgbe° gg‘-dbi

Vi1 Y111
19.5

Date

o
VIi+V1Il
Ix

11/15743 28.5
11/16/43

11/17/43

{9.0)
9.0
9.0
9.3
11/17/43

11/18/43

11/20/432

11/12/43

12/2/43
12/3/43

12/5/43
12/9/43

12/9/43
12/10/43

12/12/43

SECRET

Observeu
Visual Runge,

X Feet
B+

135
infinity

infinity
infinity
infinity

in nity
infinity

127
127
125

infinity
infinity
infinity
infinity
infinity
145
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F a %?ser{egan /
og = sua ge

abg=db; VII+VIII  xm, Feet » %A,
111 1x x1

12/15/43 infinity
. infinity

12/17/43

OHKX®RO

12/18/43

Wi b
@x

12/20/43

W bW

w
Y

12/28/43 infinity
infinity

1/6/44 5 125
165

1/7/44 7.6 310

1/8/44 infinity
infinity

infinity

infinity

infinity

1/10/ 4k T 220
1/10/44 160
145
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Observed

Clear g a Visual Range
Date dbi©-d by Xy, Feet ! xn/)\o
Vii IX X1

1/14/44  (10.,0) %ég
105
110
75

S T S .
a & 8 8 5 & @ . & & &
TWWOr

WA W MW W
HWuiw O~ WMo

infinity
infinity

120
125
110

Observations at xp > 125 feet are omitted from the
rest of this Teble .

(10) 125
125
110
100
125

1/27/4d 1 85
73

1/29/44 %gg
120
95
95
125
95

Thoke
VIBS R

W WwWdrw Wi
L
NP W00 Owin




SECRET

=22=

3bservegan /
d = isual ge
Date VHLV(III Xm ,xfeet * Tal Ao

2/24/ 44 ii ;;

1 infinity
2k infinity
infinity

125
3/16/44 190
125
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3/16/44

H - O M 000w

3
2
3
3
3
3
4
2
3

~NrROWO

317744

VHO®-

rwhhooa

infirity
infinity
infinity
infinity
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Observed
Clear Visual Range,

Fog de =
Date dbj9-dbe® VIIEVIII

k. ]
LN

vl1l
3/24/44  (10)
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4/8/ bk (10}

OOHOY bW

3
4
3
4-
3
3
3

ooy Ve

5/8/ 44 (10)

ooN® okl

WRAWR Wuwwiwiw

115

6/14/44 infinity
infinity
infinity
infinity

6/17/44 5 igg

6/18/ 44 infinity
infinity

6/20/44 120
26. 100
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Dat o8ty
nte -db
b1 °

6722144 10

7/22/44

7/25/44

=24= Observed

Visual Range,

Fog 4 =
O dbe-dby v?f+v111 Xn» §aat
X

Vi1l

k ¥}
33.6
33.5
30

4.4
34.2
49
49

IX

85
105
95
25

78
20

50
50
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TABLE 1V

Observations and Results, Observatory Installatlon,
Data from Hecorder Strips

Only such records as indicuate stable conditions are used.
Decibel calibration recorded just preceding run of 6/15/44,

attached to letter of transmittal dated July 3, 1944.
Observed

Clear Fog dbp = Visual Range xp/)\

Date Time dbyO-dbg® dbe-dby VII+VIII  =xg, Feet °

&11 V11l 1X X1

5/15/44 9t55A (10) 35.5 120

33.5 130

37.5 115

4L.5 95

- o @

Al e W

102324 40 90
41 85
42 80

(x:30P) 54 68
55 75

5/16/44 1:18P infinity
infinity

6/15/44 10:25A+ ag
; 7
100

7/15/44 12:36P infinity
) infiuity

infinity

infinity
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SECRET FIGURE 6. REFLECTOR UNIT, INTERIOR
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- ABSTRACT:

The objective of the work described was to obtain more reliable quantitative information than
wag avatlable on the attenuation coetficient of clouds and to obtain the correlation between visual
range and the attenuation coefficient. A cloud atienvation meter consisting of a scurce-detector
unit, & refiector unit and a control-meter cabinet was used to make simultanecus cbeervations
of visual range and optical density. Values found for the coefficient, according t0 the Lambert~
Bouguet law, were between 1.4 and 5.9 per hundred feet.

DISTRIBUTION:  Coples of this report obtatnahle from CADO.

DI¥ISION: Meteorology (30) SUBJECT HEADINGS:
SECTION: Aquecus Vapor and Hydrometeors (e) Clouds - Analysis (23328)
Electromagnetic waves - Absorption (31512)

)
ATl SHEET NO.: J PR 1 Baadl . Y
Canirel Ale Docuraents Offc AR TECHNICAL INDEX | aY !' '.,-;.ie
Wright-Patterson Alr Foros Bese, Doyton, Chis i i 1 i.;_.,w' 1




PP 5 =30
LS

i oem it an
o

d &Mpf,wz—“ ‘ '.zZ';my”‘ e

-

Dot o ey by w@fm“'o avliy 55,



